In this paper we determine the tidal distortion parameter k m of the secondary partner (mass loser) of the semi-detached eclipsing binary system V621 Cen by comparing the phenomenologically determined orbital period P b = 3.683549(11) to the Keplerian one P Kep computed with the values of the relevant system's parameters determined independently of the third Kepler law itself. Our result is k m = −1.5 ± 0.6. Using the periastron precession, as traditionally done with other eclipsing binaries in eccentric orbits, would have not been possible because of the circularity of the V621 Cen path.
Introduction
The dynamics of close binary systems is, in general, different from a purely Keplerian one because of several effects, like tidal and rotational distortions and general relativistic corrections, inducing departures from a simple pointlike two-body Newtonian picture. The measurement of such effects allows to obtain useful information about the physical properties of the system's stars and has been, so far, performed through the detection of the secular precession of the periastron (Claret and Willems, 2002) in eccentric systems. In particular, the tidal and rotational deformation and their impact on the periastron motion were first investigated by Russell (1928) and subsequently by Cowling (1938) and Sterne (1939) . Table 1 : Physical and orbital parameters of the V621 Cen binary system estimated by Barblan et al. (2008) independently of the third Kepler law. The inclination angle i and the stellar masses M and m have been obtained by keeping the temperature T M fixed to 15,600 K. The relative accuracy is about 1% for all the parameters (0.03% for the inclination). In this paper we will consider the Algol-type semi-detached (R m /a ∼ 0.3) eclipsing binary system V621 Cen composed by two stars-the primary, of mass M (mass gainer) and the secondary, of mass m, (mass loser) which fills its Roche lobe-in circular orbits with a period 1 P b ≈ 3.7 d. By using its orbital period we will be able to measure the dynamical tidal distortion parameter k m of the secondary. V621 Cen has been recently studied both spectroscopically and photometrically by Barblan et al. (2008) : in Table 1 we report the relevant system's parameters.
The mass discrepancy
A first insight that departures from a purely Keplerian picture occur in V621 Cen is the following one.
There is a discrepancy between the sum M of the masses dynamically determined from the third Kepler law by equating the measured orbital period P b and the computed Keplerian one P Kep = 2π a 3 /GM, where a is the relative semimajor axis, and the sum of the masses obtained from the non-dynamically inferred values of M and m quoted in Table 1 . To this aim, let us note that such a comparison is, in fact, fully meaningful because it is possible to express a and the masses in terms of quantities which have been measured independently of the third Kepler law itself: K M and K m from radial velocity spectroscopic analysis and i, M, m (and also R M and R m ) from photometric studies allowed by the eclipsing phenomenon 2 . In general, the projected barycentric semimajor axis of a component of a binary system x ≡ a b sin i can be obtained from its phenomenologically determined parameters K, P b and e, if available, as
so that the relative semimajor axis a is
From eq. (2) and from the expression of P Kep it follows
The uncertainty in eq. (3) has been computed by taking the root-sum-square of the individual biased terms due to the uncertainties in K m , K M , i and P b ; while the errors due to δP b and δi are of the order of 10 −5 − 10 −3 M ⊙ , δK M and δK m induce bias of the order of 10 −1 M ⊙ . From Table 1 it follows
yielding a 2 − σ discrepancy
we have
with discrepancies
In order to reconcile M nd with the third Kepler law, given the measured values of P b and K M , K m , the inclination should be different from the nondynamically inferred value quoted in Table 1 . Indeed, from eq. (3) it turns out that i d = 72.229 ± 1.879 deg, which is incompatible at 2.2 − σ level with i nd by Barblan et al. (2008) .
The orbital period and the tidal distortion
If P Kep is computed with a given by eq. (2) and M given by M nd + m nd from Table 1 a discrepancy occurs with respect to P b . Indeed 3 ,
significant at 2 − σ level. The uncertainty has been worked out by adding in quadrature the following mismodelled terms
The major sources of uncertainty are represented by K M , K m and M .
The discrepancy of eq. (11) can be interpreted in terms 4 of the tidal distortion of m. According to the expression for the disturbing radial acceleration for such a case worked out by Cowling (1938) 
3 Here and in the following we will neglect the eccentricity in the formulas since e = 0 for V621 Cen system. 4 In principle, also the general relativistic correction to the third Kepler law (Damour & Deruelle, 1986 ) is present, but it turns out completely negligible being of the order of 10
where Ω m/M are the stellar angular velocities, it turns out (Marsh and Pringle, 1990) that
where k m is the adimensional tidal coefficient. By inserting eq. (2) into the right-hand-side of eq. (14) and expressing the ratio of the masses as in eq. (6), eq. (14), eq. (11) and R m = 5.87(1)R ⊙ (Barblan et al., 2008) yield
accurate at 2.5 − σ level. The major sources of error are K m , K M , M and m which yield bias of the order of 10 −1 ; δR m affects k m at a 10 −2 level, δG and δi at 10 −3 , while the bias due to δP is 10 −5 . We have neglected both the centrifugal terms, proportional to the square of the stellar angular velocities, and the tidal term of M which is smaller than the one of m by one order of magnitude. The fact that k m is negative and larger than unity is in agreement with the theory of dynamical tide (Willems and Claret, 2004 ) and with the determined values for many eccentric binary systems from their periastron precessions (Claret and Willems, 2002) .
It maybe interesting to note that for the (detached, R/a ∼ 0.1) eclipsing binary system with circular orbit WW Aurigae (Southworth et al., 2005) the discrepancy between P Kep , computed as here for V621 Cen, and P b is well compatible with zero being (P Kep /P b ) 2 − 1 = (0.09 ± 5.18) × 10 −3 ; the tidal components of the orbital period are of the order of 10 −4 d for both stars, while the uncertainty in the Keplerian one is about one order of magnitude larger. The same holds for the (semi-detached, R m /a = 0.25) eclipsing binary UNSW-V-500 (Christiansen et al., 2007) for which (P Kep /P b ) 2 − 1 = (0.3±5)×10 −2 ; in this case the tidal distortion of m affects the orbital period at 10 −2 d level, while the bias due to the Keplerian component amounts to 10 −1 d.
Conclusions
In this paper we showed that in the eclipsing semi-detached binary system V621 Cen, whose physical and orbital parameters were recently determined from accurate photometric/spectroscopic studies, a discrepancy significant at 2 − σ level occurs between the sum of the masses M nd dynamically determined from the third Kepler law and the one inferred non-dynamically. By interpreting such a deviation from the third Kepler law as due to the tidal distortion of the secondary partner (mass loser) of mass m we were able to determine its effective Love number getting k m = −1.5 ± 0.6. Such a result points towards the existence of dynamical tide effects in V621 Cen. It is important to note that, being the orbit of V621 Cen circular, the periastron rate is not available, contrary to other eccentric eclipsing binaries for which k was determined with such a method. Our result, significant at 2.5 − σ level, should encourage further studies of V621 Cen.
